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Abstract 
This paper analyzes the main determinants of structural unemployment. A discussion of the relative importance of structural 
unemployment in total unemployment is done using NAIRU estimates for a panel of OECD countries. Then, NAIRU estimates 
are regressed on economic, institutional and labour market structural mismatch factors, the latter modeled using the variability of 
unemployment rates by industry and occupation. The analysis focuses on the 1999-2008 period, characterized by relatively stable 
growth. Findings show that increases in unemployment rates variability by occupation are associated with a decrease in NAIRU, 
while increases in unemployment rates variability by industry have the opposite effect. Increases in institutional factors variables 
lead to higher NAIRU, while economic factors do not have a significant effect. 
 
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Huseyin Arasli 
Keywords:structural unemployment, structural mismatch factors, institutions 
1. Introduction 
The study of unemployment and its main drivers has always been at the forefront of labour economics research, 
with the main purpose of describing its size and dynamics. To this goal, one major line of research has focused on 
decomposing the general unemployment rate into a cyclical and a structural component.  
The structural component has emerged as being the major component of unemployment, and, by the beginning of 
2000’s, models of structural unemployment based on approaches that attempt to separate the unemployment rate 
evolution into cyclical and trend components on one hand, and equations based on the Phillips-curve which 
incorporate structural unemployment rate determinants such as user cost of capital, tax wedge and long-lasting 
supply shocks on the other hand, have become relatively established. Since 2000, estimates of NAIRU based on a 
combination of the two approaches have been produced, updated, and made available on a regular basis by the 
OECD, with periodic revisions of the methodology and robustness of estimates. 
Once structural unemployment estimates have become mainstream, research that attempted to find the main 
drivers of employment, mainly of structural unemployment, has intensified. In the past decade several papers have 
attempted to explain unemployment and structural unemployment as driven mainly by institutional factors 
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(OECD(2008),Furceri and Mourouganne (2009)). Apart from these papers, a large body of research on 
unemployment considers the impact of institutional factors as determinants or movements in unemployment levels. 
Other research paid attention onstructural mismatch factors. Kirkegaard(2009)analyses the impact of the industry 
structure on US employment.Garz and Tarassow (2011) examine the impact of the low-wage sector on structural 
unemployment in Germany.Heaton and Oslington (2010) decompose the evolution of total unemployment as a sum 
of cyclical and sectoral shocks mainly through the use of industry-specific employment and unemployment data for 
the US. Wood(1988) examines unemployment using aggregate dimensions of labour market structure by region, 
industry and occupation, while Estevao and Tsounta (2011) show that skill mismatches are a strong factor behind 
the unemployment rise in the US during the Great Depression. 
Only a few papers have attempted to do a comprehensive analysis which incorporates economic, institutional and 
labour market mismatch factors.Morgan and Mourouganne (2005) analyzed the conjugated effect of economic,  
institutional and labour market mismatch factors on structural unemployment. Daly, Hobijn and Valletta(2011)  
examine the impact on unemployment rates effected by employment growth, unemployment dispersion, vacancy 
and quits rates, and wage growth by industry, along with effects of changes in unemployment compensation and 
productivity gains. 
In the present paper, an attempt is made to unify these approaches and assess the relative importance of 
institutional, economic, and labour market mismatch factors in a comprehensive model thatexplains the level and 
evolution of structural unemployment rates for a panel of OECD countries. Along with incorporating the regular 
economic and institutional factors in the analysis, using the widely considered institutional and economic variables, 
we attempt to explain structural mismatch factors by a combination of unemployment rate dispersion across 
industries and occupations. For the sake of simplicity and clarity in obtaining the estimates and interpreting the 
results, as well as for data availability considerations, this paper does not consider wage bargaining, dynamics of 
vacancy and quit rates, evolutions in productivity, and regional structure. 
2. The Importance of Main Drivers in Explaining Unemployment Rates 
Perhaps the most important shift in the recent research on unemployment is the distinction made between cyclical 
and structural unemployment, and the focus on changes that affect structural unemployment. Given the importance 
of the latter in total unemployment rates, research questions that address it have a high relevance for policy 
conclusions and recommended actions, especially for countries and periods experiencing significant movements in 
unemployment rates.  
2.1. NAIRU and Total Unemployment Rate 
A comparison between OECD estimates of NAIRU for the 1980-2010 periodand actual unemployment rates 
shows that the size of structural unemployment rates is almost as high as the size of actual unemployment, with 
variations that range between 82% to 112%. This is dueto the methodology of obtaining NAIRU estimates using a 
system of equations that use inflation, recorded unemployment, and the impact of structural variables as modeling 
variables. Thus, from a theoretical perspective, NAIRU estimates are not a subcomponent of the total employment. 
Rather, they represent an unobservable stable level of country-specific unemployment which can exceed observed 
unemployment rates in periods of relatively stable growth and stability, and decline in periods of economic hardship.  
2.2. Drivers of Unemployment Rates and Their Relative Importance 
OECD (2008) shows that, on average, institutional factors account for 46% of the NAIRU increases, and 70% of 
NAIRU decreases. Tax wedge explains about 18% of the overall variation, followed by the long-term real interest 
rate (15%), product market regulations (13%) and union density (8%).  
Industry-specific structural variations explain 49% of the unemployment variation in the US according to Heaton 
and Oslington (2010). Estevao and Tsounta (2011), show that the weighted dispersion of industry-specific 
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unemployment rates alone explain about one third of the changes in NAIRU between 2007 and 2010 in the US. 
Daly, Hobijn and Valletta (2011) show that 40% of the NAIRU increase from 2007 to 2010 is explained by labour 
market mismatches, with a remainder of 50% or more by the extension of unemployment benefits. Without making 
arelative quantification of their relative impact, Morgan and Mourougane show the impacts of skills mismatches, 
union density and terms of trade in structural unemployment for different countries. 
3. Data, Methodology and Empirical Results 
3.1. Data, Intuition, and Choice of Explanatory Variables 
Choice of explanatory variables was done considering 1) the most commonly used measures in literature that 
were shown to yield statistically significant results 2) data availability and quality of the estimates 3) known data 
issues and findings ofsimilar studies on the significance of the estimates. 
NAIRU estimates were compiled from OECD (2001) and the last update available on the OECD web site. 
The economic variables used are real GDP growth (GDP), and the opportunity cost of capital (CCAP). CCAP is 
computed using OECD data for nominal long-term interest rates on bonds deflated by the CPI. Contrary to the basic 
intuition and empirical evidence, data shows that higher costs of capital are associated with a reduction of 
unemployment rates, which reflect boththe factor substitution effects and the fact that higher production costs result 
from increased economic opportunities in periods of relative economic prosperity.  
Employment protection (EPROT) is calculated by the OECDusing procedures and costs involved by dismissal 
and hiring procedures.Tax wedge (TXW) uses OECD estimates of the share of net take-home pay of employees out 
of total labour compensation at 67% of average worker earnings.Unemployment density (UDEN) is defined as the 
percent share of workers affiliated to a trade union.Income replacement rates (INCRR) are short-term replacement 
rates for unemployed persons who earned 100% of average worker earnings at the time of becoming unemployed. 
For all four institutional variables, an increase is associated with a rise in NAIRU. 
Labour market mismatch variables by industry (IN and INW) and occupation (OC and OCW) are modelled using 
the standard deviation of sectoral unemployment from total unemployment by year and country, compiled for ILO 
data. Basic intuition indicates that higher mismatches translate in higher unemployment, and that mismatches by 
industry are stronger than mismatches by occupation. In our calculations we use both unweighted (IN/OC) and 
weighted measures of mismatch (INW and OCW) using the relative share of industries and occupations to compute 
the weighted standard deviation of the estimates. 
The analysis period was chosen based on data availability for all indicators, and also on considerations related to 
the reliability of analysis. Thus, authors of the OECD (2008) study indicate that “recent decreases are better 
explained than the earlier surge” in NAIRU for the 1978-2003 period. We have also considered the fact that the 
recent period has been characterized by both a stable economic environment, and an increased policy focus on the 
functioning of the labour market triggered by the impact of population ageing phenomena, and a general quest of 
developed countries towards increasing the competitiveness of their economies. 
3.2. The Econometric Model 
The basic model considers the evolution of NAIRU as a function of the current and lagged values of all 
explanatory variables described above. 
A relatively short period of analysis has posed considerable challenges with respect to the techniques used. A 
tradeoff between having more data, with a sizable amount of missing values, and having a relatively short time 
series with few missing values for a period of relatively stable economic growth.  
We used an OLS pooled regression model as the modeling tool for panel data, with a country dummy and time 
trend variable. The basic equation for the model is: 
 
ܰܣܫܴ ܷ݅ݐ ൌ ߙ ൅ ȭ݈ߚ݈݇ π݈݅݇ ൅ ܦݑ݉݉ݕ݅ ൅ ܶݐݎ݁݊݀ݐ ൅ ݒ݅ݐ  
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with Ω the matrix of economic, institutional and structural factors, l indicates the number of lags from 0 to 2 and 
vit the heteroskedastic error term. Testing several versions obtained using random number generators for the country 
dummy, we obtained a weak negative correlation between them and NAIRU, below 31%. 
Along with this model, we considered modelswhich used differences of the dependent and explanatory variables 
using the same model, which have the property of removing the individual effects. 
3.3. Empirical Findings 
Correlations between NAIRU and key variables show relatively low correlation, with weak to moderate positive 
correlations for institutional variables.Correlations among economic factors and institutional factors, taken 
separately,are positively weak to moderate, whereas correlation between them is negative. Contrary to the intuition, 
no significant correlation is found between NAIRU and mismatch factors. There is a weak positive correlation 
between industry and occupation mismatch factors, a negative correlation between industry mismatch and 
unemployment density, and a positive correlation between occupation mismatch and both employment protection 
and income replacement rate. 
A closer examination of the data shows that, for most countries, both industry and occupation mismatch factors 
are in fact inversely correlated with NAIRU for the 1999-2008 period. 
The most reliable regression results were obtained on the level variables; no significant results were obtained on 
the differences. In order to better capture the impacts of the variables on the NAIRU, we have also used a trend 
version of it (NARI) to better capture the influence of explanatory variables on it. NARI is modeled as an ARIMA 
(1,1,1) process. 
Due to the fact that NAIRU and NARI are themselves statistical estimates,with sampling errors of the variances 
not constant across countries, the error term shows strong heteroskedasticity. To correct for the lack of efficiency of 
parameter estimates and potential inconsistencies of the OLS standard error estimates White (1980) heteroskedastic 
standard errors are used. 
 
Table 1. Pooled Regression Results 
 
Specification NAIRU model  NARI model  
  
Estimates 
Std Error and 
Significance 
 
Estimates 
Std Error and 
Significance 
Intercept 4.7125 0.735 *** 3.8259 0.7591*** 
INW 7.2219 2.4654** 6.4863 1.8998*** 
IN1   1.2941 0.6030* 
INW1 -5.8349 2.3726*   
INW2   -5.5930 1.6697* 
OC -6.7149 1.5957*** -5.9832 1.6506*** 
OCW2 -1.1261 0.6415*   
TXW1 0.0962 0.0169*** 0.0815 0.0135*** 
UDEN 0.2731 0.1103* 0.3334 0.1144** 
UDEN2 -0.2684 0.1082* -0.3175 0.1125** 
 Relative Impact  
IN/INW 14%  40%  
OC/OCW -54%  -39%  
TXW 60%  51%  
UDEN -1%  4%  
R-squared 0.5646  0.5891  
Note: Levels of significance: 0 '***' 0.001 '**' 0.01 '*' 
 
We observed that about 56% to 59% of the structural employment variation can be explained using a complex 
model which incorporate all major groups of variables. Economic factors were not significant in explaining the 
evolution of structural unemployment rate levels in the analysis period. Among institutional factors, tax wedge was 
the most important explanatory variable, accounting for over half of the explained variation, thus being the most 
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influential among all significant factors.Unemployment density accounting for a small overall effect, albeit we 
observe a strong positive immediate effect that is mostly cancelled out by second-degree lag influences.The relative 
impact of unemployment density ranges from 144%-175% for the current period, and -145% to -171% of the levels 
of NAIRU, and, respectively, of NARI. 
The second most influential factor was labour market mismatch by occupation. Its strong negative effectis 
explained by a high degree of friction in the labour markets that operate at full or close to full capacity, and 
reinforced by strong negative coefficients obtained for both current and lagged values. 
Mismatches by industry had an entirely different impact, with higher mismatch being associated with increased 
structural unemployment, in spite of a strong attenuating influence of the highest-order lagged values. 
4. Conclusion and Insights 
Functioning of the labour markets has always been a challenge due to the multitude of factors that come to play 
and have impacts of different directions and magnitudes. Cross-country heterogeneity and specific macroeconomic 
conditions further complicate the analysis and require researchers and policymakers to gain a thorough 
understanding on the functioning and specific dynamics of the labour markets. 
The present research has shown that structural mismatch factors taken together are the most influential factors of 
structural unemployment. Higher labour market mismatches by occupational categories emerges as being the most 
important source of structural mismatch, and points out to the dynamism and adaptivenessof labour markets, and 
drive overall structural unemployment down, impact which is deemed to be stronger in times of relative prosperity. 
On the other hand, while labour force mismatches by industry have an initial adverse impact on structural 
unemployment, which is higher than the occupational mismatch, this is largely offset within one to two years as 
workers manage to find new employment opportunities. 
Among all institutional factors, an increase in the tax wedge has a strong positive one-time lagged effect on 
structural unemployment. Union density impact is deemed to be largely neutral in the medium run, with strong 
initial effects being cancelled out within two years by the dynamics of well-functioning labour markets.   
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